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QPERATION AND CONSTRUCTION OF RADIO ALTIMETER

Rudolth Uriech, Firet/ lisukerent
Aerial Observer

T™he altitude of an aircraft is still being deternined by the treditional
o baramstric method; howetsr, this metiiod has many faults. On the uegative aide
] are errors resul iag from the estimsted calemlation of temparature and atmos- k
pheric pressure cn the earth's surface at the spot vhere the msasurements are P
taken, the inability to determine precisely the altitude of topogrephic features . .
below the aircraft at various altitudes, eto. :

In this connestion, altimnters have been cmstructed to measwre directly
the rslative altitude of tke aircraft in flight, independentiy of pressure
&5d other atmospheric conditions, In this clase belong aocoustiocal, opvical,
and ralio altimaters.

Tce most fngortant of these, frem & flight stamipoint, is the redio
altimeter for lov aliitudes ranging from gero to 1,200 meters (see appended

f!m') .

Prinstple of Opmretion of Badic Altimever for Loy Altitnies

" . The besic olements of the altimster arv tle tranmitter snd the re-
: ceimer. The trensm‘:ter corstently emits electromagnetid ingrcless at
; freguencies varying contisuously from 500 to 4k0 megmcycles.

Throughout the vhole period of operatiom, the trsnemitter, by maus .
of the trsnmuitting antemma, sends to the ground sigoale of & definite B
frequency. These signals are reflected from the ground and reach the ;
receivos via the receiring antemns,
. N
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Simultaneouely, in ‘addition to the sigmls ref lect sd by the. earth the
tuned cirtmit of the receiver recéives siguals dirvectly from the tranmttor.

Bocuun qf the fact that the distance trabolod by tho ‘reflectod sigml is
‘longer ‘then that covered by the direct. eignal, the reflcoted aiml Yeachios
‘the receiving ‘antepna with a' certain time hg, which canses & difference betwesn
the: r-'oquencios of “the .two signals. Hhen ‘the. ;lirect gignal apd the reflected
‘aignal-are con}ained, ‘beats result and a cr.:rrespcmding voltage 1: set up in the

., antenne Bf . the receiver.

S The current oorrasponding to the beat fregquency is then uplmipd in

" the amplifier of the receiver and condusted to the fregusnoy meter, where it

) oonwrted trito direct curfent having ¢ voltage directly proportional to the
oo belt frequsnoy. . ‘m. dirgot current 18 tranemitted to the Wioator of the

“altineter a.nl cauges & diaplaoomnt of the indicator hand,

: Innnc.h 48 both the beat f¥equsncy and the: voltege areé directiy propor-
-Z'tionnl o the cltitud.e, the altinatu' san be calibrated in weters.

"tor fcn' Low Altitmles

Giat ) The altmt,sr oonnrut- or the trmituro ». the trensmitting antennm,
tho rocoiwr, tho raoeiving antanm, the sower sourcs and the 1ndioator.

“he h'mnittor, receiwr, and ‘the powsr source are- loea.tad in:the
cockpit; the recsiving and tranemitting antennas are placed under the wings
of under the fuselage 2 - 3.msisrs . apart. The indicator inm built into the
instrument panel.

To inoreass the precision of altitude readings, two scales are used
on the indicator: fram O to 120 mesters anmdcfrom O to 1,20C meters. Commu.ta-
ti6n from cne socals to the other is by meens of the commmtator placed on the
indicator.

The altimeter takes ite pover from the plenme's 26-volt oircnit. The ™
weight of the ecaipment (without cablos) is 12 kilograms,

Rea of the Altimet t

The radio aitimster always measures the shortest dietancé detvesn the
swiuce of the earth and the aireraft. Whn vie aircraft is olimbing, the
indicator hand mves in the direction of the higher roadings ir conformity
with the inorsmeing alvitwde, At cr altitude of over 120 xoters, it comes
40 a stop at the right end of the scale.

¥hen thy aircraft continues to climd to an altitufs excseding 250 to
30" meters, the imdZsator band starts to fall and may rsach rero as @ re-
sult of tb fading of the reflecteld sigmal.

Although tho equipment does not give fauity resulis at altitudes ex-
coeding the limits of the first scale, neverthsless, vhan the altitude
sxoeplie 120 meters, it iw necesssry to pass over to the second scale.
¥When the airoraft ia flying at an sltitude exceeding the ™ange of the s¢iond
soals, at Ziret the indivator hand stops &t the Tight end of the socale, and
wpon oomtinued ascentidryEs es & result of tho faling of the reflected sigmals.
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Durina lons flights at altiMQs excoeding the range of the sscond
scale, the altimeter shonid b. discennedted.. During flight over uneven .
: termm, ‘the ‘indicator of the altimeter may be: observed to oscillate, .
- conforming to the altitude of obfects on the terrain {elowations, ravines, )
* . moumtains , buildings, otc,); . During flight over. s forcst,the inetrument [
“ indicates the distance between the ground ' md the u.iremft. A the Lorest

" 18 very dense and leafy, the instrweent Anidcates the' alutuxle not fram the

gromd but from the leafy’ 'boughs of the treea,
\ The inetmmnt does Bot. rouct to oleutim ahend of the aivereft, In

o T1hgit ‘over a.éep mountains with shagp peaka, the 1mt.runmt 4ndicates the

altitude: of the sircraft memsured not £rom the summit of the wountain, . ' L. ‘
but’ from: the alupe + The raulinas of the ‘instrumsnt become. faulty and cannot R

S be, usec, :

In -teop turns, tha t’endings of - the. altimeter are \mstead.r and inasourate,

Uuo of tho mdio altimater at lov alt:ltudes in-airforoe unitn of the .

. Boviet Army has proved that, in conjunction with other tavigation and radio-

. navigatliom inetruments, it can be applied cmcuaruny for. inetrament flying,
-'_.;-fm* pmtm‘amg & lw ceuing and’ for m*.rumnt landings. _
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